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<^L^°3 (^U-LflJ ^J3JLub ^iL^I ^l^iil ^3 ^ydLsdl ^^I^ll 
(jh^j (jij-ssJ dlxcuu ^■^■Q.H dj^cu d^cjjtj (jpliLp* j^3^ 

<Loj3 2^>LI jLs <<L-a>Li)l icioill^ feaUU 
4^jj-kj ^Lo^Lu^l SjLi^Jl oLol^^l ocojLlII ^AJl ^s^si ixjlj 
16-11 ijj^JI 4iaJI jUl^JI yLJJI I^JLJLxj <Li&:>3 iJLxc- 



0, 

^I&jUJ oULLaio ^331^01) 4^3^50 ^^3 .^jjjLxj^U,^ ^IsJI SjoLuI ^ ^j^3 5jL^Jl3 

^fc^3 < lK)^ u0 -U CjU^-^Lq 4^03 jj^j^ill) Jlrxj L^JLo J^LAj JS3 .^-j-Lb^jl (J a 3^52!) ^jlL>3JI 

.4JL2JI OlS SJujLU j^3 i^LLJI 

£ljjulg £ ljjul lxJI 

Ijjl l^J jl5 ^3 L^^i^Ss}] a^JLrJI (j ioo^L»))l SjUupJI OUI^I 3 CjIjj^jlo ^ iL^ 
i^L*x)l JJL.3JI3 ^iS3l gjjuMs dSj£> .doJup-JI LIU. (J LL?- 

.CjL)lxiJl3 CjIj-^3-LI3 

www.1001inventions.com/education Llszb^o I3J3J CjL^LsJJ ^ Joj-L 

£ 

LLoJLc (jiD ^jiojLjjjJI LjIjjJI ^Ijlilg flj-ol lAJI t_i Ljl£ 

jJu^l^3 .^ys^Lu^ll oljiU JlLo^I g^-j-LI 3-& ljLxSJI Ul^ .i^Jki iuj^- 03^03 CjLL?3^^q 

info@ 1001 inventions.com 
www. 1 00 1 inventions.com/book 
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ojuollLojJ I ljLojdJLoJI 



•• •• 
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uJujJuiJI £-ag-o 

&\a^zj*\} CJjuMI ic^L^I %>5JI J^jI jJI I1& www.1001inventions.com 
"fjj&k £ljuM Oil" J iuo^l <Lk^i)l 3 iojJLsxjl CjUslUs jL>% 

^ 3 ^-S^' C&lliLo i53i^j i=i_)l jJI li& www.MuslimHeritage.com 

.^LJ^\ djIiUb iL^JI CIS ^alS^I d^Jb ik^j^ oLJUs 



JQJ— Q -O - 

^ji^xjlLaJI ^jfU gjcxPtJ ^IjrC^-lj £jjrC3-l L-flJI ^yDjSiA ^j^jO 
*LuJ9 JU>J l^-Q-Q-O (^1 ioJLfl^LI CjljU*J^)l <3UjS^) dj^bj 4Jj^J O^ljjJ £c-Jj Uo0 

ft 

,ji>jJ2-LI Ciljj ^j- 5 ^-* SjlA^JL) ^JbjJI j&sz)\ J^l3- ift^JLLo CjIbLSjj jL>«sl t>° 

ft ft ft r— 

5JI3 <^UJI (J 4i)Ju^ is^ol^ J3I CjJl^jI ^1 i5j^iJI ia-blBj <5jSCu-ll 4jUIj ibJup-JI 
jcS Jl) U ^1 iJaJI OljC&lj OLlaiJI Olio pjC^I ^1)1 ^jljJfcjJI ^UDI 

.^^JLsJI ^>Lft ^3 ^&3U^> '5^p 

i3 j^b l)3^-U>I 1^0.^3 03^-° ^ ^Ijf^l di)l (J^j^jo ljJlp- Jlo) 

ft ft ^ ^ 

^)L&\ 6I>JI : t£ ^lj^l3 gljuM Oil" 6-* ^ 150,000 go <*3 js 3 

^UJI Jixdl it5k) "jl^l 4^03 ^Ij^lj LiJI" ^oJLsslll ^JLiJI Ju^ Ji33 Ijafc 

"^JLi Jl^sI" SjjI^ I^jlo ictb 5)jL> 20 j^l cjlS^jl jjI^ jjUJI Jj^S" jj 

ft 

4^5^ ijJL^J^ll^ io>RJI crC^JJJb Jdjsl* J3I ^jJJil) I^ljC^I^ ^Iju^l eflil 4S^i JlszI^oJ 
ioj^JI CjIjLq^II dJ^Ci ^LoooLft ^3 4jULs^9 g-obj-) ^pjSzX>\ ^JJL-*u t(Jj^JI ^LsJJ 

ft 

.^^5^1 J^j^ c2011 jys-u*ji 243 jy^5J 19 ^jro oJu^JLI SjviJI JM^ OJ^JLtl 

ft 

L^-^J^Sodlj ^3lsJI 4-*w_^^o Jus jjo "^IjC^-Ij l-qJI" Sj^L^o ^LxJj ^li JlSj 

(JJI" Juojzj cJW,l Ijla (J jJJoljJI c^LrJI 6-° J° 03Lr1)L)3 

ticLLsJI iJbliitl j^jUJU^ iaiJLsziJI ^^UVI JjL^3 J5^?JI Jl^I^I Jl "^IjC^I^ 

iuLJ)U dJjuLLI (^^^J^JlSodl 49U&JI JU- ^5^11 jaJLoj (J ^III 

www.1001inventions.com ioU^mi ^> Ju_>t 
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^ojJLBJI t/iA d_ jqjJI 

yl OlS <Lx>i£ 6J3J ObjvaJI JUoa (3 ^l^il o-jl 

(J 65% j^iJ lK^ job "jiiLU" 

4jj1JLo3 ^^Jl o-)' JU^I j^ 5 ^ < :1j * i ?'Lk ^Qr&j 5 ** OSJj^S -ij^^' ^-*^JI lJu-S 

.^BjJI i,JLtll ^23 ^,1)1 ^3*alfl itTj 4i>JtpJI i^SjJI IjryolSJl 

gujjIjjJI ^LfljuoJL bjjJI 



4jL9jJL) 4szji?l3- 3I dJo-c*«j ijj^l) ^LflJL) 4 < S In < a CjUIjJ?-J (3 
JSo ^ydsJI ^JLLI ^LjL) iku^JI iuolsJI ojb*l)b f UUI (0 

SjjlMI isliJI^ i5pJI 4slk)l cdilkJI JlSLil ^3>^JI P5 

a^aj Ji^5J 4il ^bn^lj jL^> ^1 4sLk P8 
(ffliyi W j^B) 100% h*\J£j> 3 >T Jl JS^ ^ Slkil Jb^ 
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^3^1 S^Lo OljL^o Jlc^ jLbl 

I 01^03 (j^L^^I^ ^IS^jMlj jLio^ll) 

ft ft 

g^i^ll ^3 d3\Qy Wi) ^5^1)1 o^l^ ^Uoill PH 

(j^JI (ju-uoJL)! (jL^wJI^ dJL^UI CjLuJlsJI^ 



QJ-Q J J JBJ J I i-ol^-Aill 



•• •• 



.iol^JI i|j^JI jj^I^I jx- i^jJUl jlS^JI ^i^JI jjI uLS' • 



n 



JqLjjuJI \i^jh djjjjLouo 



c ;s 

1^15 (JuaiJI) J»?u jl 3^ ^jjJI IJl& *JlJ UL^- Sjru-U iajjUl 

dJb LI) la 

.i^-dLoJI 6Jl& <J ,j6j^SX\ ^jrvjuooll ^jCo^Ij 

5- 0 ^ c- 

^iio (J 141^193 «^^JI - 4 (J^JlI^JI jJJI j^5J3 itaStl 

.4.olkU Sj^JI CJ15 SI - SjitJI 

^i)L) ^3^3 C^T gi^J lc ^LLJI i| cOUJLszill 135^ jl 6* S^ 5 ' 

Lo Jl d&>$A£xj& J5 ^U^J 

A4 (j^LJL ^3^uill <j3jj$JI 3^ i^-jLo 

12 x 

^> 12 x ^> 12 (jdLJL) l31AA)I JloJI (3j3 i>° 

.Oj^Lq <j*u&JL)l 3^3 l^jlbJL) V jl 3j3jvb 

— 9. 

y^ycu]\ ill ^ l^jLflJ jl ^Joo CJLkl3 dd JsLujJl 3^ i^-*^ &S>y&sxA JS Ja^l 
(jij^l djr^l3 .J3 JljpJI JU5L) 4^-jLaJI JI^JI l_OjL^JI IjryolS^ (3^^' Jlitlj 
^11)3 t5^o J3^I jJ3^l)l Oitl CjJl^3 ^Lo ^_j^k)l jr6juJ ^5^1 5jjo la isUuJl 
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llaUjJJI 



•• •• •••• iii • i UJ •• • j 

qjojlslo odjx <j_II J nnll Jcpj ■ op 



rJio'VI JSLSJb ^LLJI Ijla £*k> 

ft ^ ft 

•LrfJ^" U pUI ^^s^b (iUS^ Sj^j^I ^ Ujj^ vi-uoMill 05S0 jl • 

:<3-u_-JI d&e OLlkctl J5 j&$> C**kuJ IS) 

.loll <ta ltoa 4BjiJI Js^l 1 

& ft 

^jJI <3_&UI JaJj-JI ^IJ^l^b ^JiJ ^1 Ju* ^jSU .^jiaJI 3 ^J^J 

.Jbj^SJI dULJI Jl^j^J ^j^-j 

* * »»**•♦ V—- 

ft ft ft 

^jSLff (J 4^cI9 jjO ^r-lQJ jl duS^G$ 5 j£>>5^ ixJj-Q is>claJI 6Jl& J3S0 jl 

ft ft ft 

J3& jl c4SL>o-*JI ^Ju_iUI 3I J3DI ^3^>^JI 1JJ3JI t>° ^LUJ g— *l ^ 

ft ft ft 

.^03! 3j3^ l?— ^5 j^l jJI j3z^ai\ <^Jii)l jl <4iii^o JlSLilj oLuLL) vIbIlU 

J3S0 ^1^3 io^L*JI jr^^J vIbLlII <£uS X&> CjJl^cj OU3IJ 4jI v53-u*j jl (j-ax^^ 

.ip-jiJI 4^03 jjlc- ^IS^b oJuu> ^0 Jo M <iUjJ3 cKqb JlolLI ^ p^AJI Jj^Jj 
S^U ^ <LiUJI Col5 ISI .OliU 3I JjULU JojLpJI J3^l Jdjs* 5 



LlujjjiJI Jojlgj 



www.paintcancamera.com/cameraobscura.html 

Sjj^JI Ju^Aj d^i-^ Jlu^iOxj ^jtuj IJl^ 

www.exploratorium.edu/science_explorer/pringles_pinhole.html 
ILLS <£j£> £a (J^sjJI <J^ Sju^i^I jJ3^_i)I O^lT ^ ^S^D 

.j3ji_JI J3S0 

www.charlesedisonfund.org/ experiments/HTMLexperiments/ Chapter5/ 5- 

Expt6/pl.html 

.^JjJI ^Jii)b jJ3^-l)l ik 

www.kodak.com/ global/ en/ consumer/ education/lessonPlans/ pinholeCam- 

er a/ pinholeCanB ox. shtml 

.i)^LsJI ^JiikUo ^1 dJI^ jja tjuilxj ^Sl ^JJI ^Ji:db jj^uaj i)T 

www.gap-system.org/~history/Biographies/Al-Haytham.html 
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1a.hLiijJI 




IbiaLXiill 




Ic-hLiiJJI 







IdlaUjJJI 




2-hLiiJJI 



09_n_oJI 



Jl^ ?J3^II IjjJJ Z^szJ* J6^\ vij^l ^UjS'I o^ 0 

tkUu ilip <^jJ ^3 >UI jl (Jo-ol pi j ia^y 4JL«, 

s <<j^o oLj jjo J513 4iLij3 
jjuslSUI Jd'p Jl&" :£Jli)l ioo>iJI 3s**> ,yo j5UD d*oo 4k3- 

^jujjIjjJI ^l^juoJL JojjJI 



3K3 (i^LU io^LJI oIjls^ dUS 3 U) i^LLI olj^l jL^I (d 

JSo ^^cJLrJI ^JLLI ^L3b dkccuJl iucJLsJI ojUcllb ^ UUI (0 



12 qo cO<)^ o\\ 
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^3^1 S^Lo OljL^o Jlc^ jLbl 

.43$ JSo (^^cJLrJI ^jlLI ^LiL)3 ILccuJl iuolsJI ^jjl^jdlj ^LJUI (a 

ioL)>^JI jlki^dJ 4jL?-JL^)I 



^3ls)l 5alo Oljl^o Jlq^ jLbl 

ijjj^JL) iLJI CIS OU^L^I^I OIjUL) iJUi^l j^L^dl ^-IjcbI (0 

g-bai^^ll Jl gulxJI ^£3 (jljScdl) 



q-j-Q-j -Lai J I i-oIdl— rbiJI 



.4JL*u L-flJI qjg yS\ JuS 63QSH cJJLp- <Lo3-^I (J J-^ L-^AaSI • 

It) 

^ ^jru9l$JI jj iljLaJI daj^jAJI jLi^l 0^03 »L^ifl.iuil dJa3- g^?3 • 
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2-hLiiJJI 



JqLujJJI t\yz\ 

ft ft ^ 

di)3 '5^°^ J' o^UaJI jja ycibl ^(^-cSlSJl t53**J LjJj^Q J9LLIJ 



g-l^l c^^JI jx- JJLu% c4JLBjJI ilap^UI :L^o Jlj^LcoI ^iJI iu&LJI OljlfcJU 

.Jojijl isj^oj ^JLp^JJ ifljjJo 
(JiLp-jJI io^o jl^l jj Jiill 2d 3 <2c i jfJsL*uJl jjo LkuJ i^3^>oo JS Jos- 1 

dUSj oLlj^l jLli>l .ifljjiiJI ^Jjo Ij^ali^o ^jMkll Ja^lj c^LuxJjJl ^Lail^lj 

ft t— S- S- «. 

* * * 

.jLxiJI j^j ljLu^J oV 0 ^' (Ji J^^JI c3 &^3?\9^1 OULJI ^Jl*^1*J 

tj 100 ioilc 03^0 tlc^O HjjU-^l jjja io^ajdl AjU ... |,l iiL^ J3^ll l_JlhJI • 
(j^uoJb jl 03^) JuL<All (J jJL^lJI ioMsd Lljl^Q ^IqI^jJ^ 4s2^?J gjuOJ ijl^JI < JLL2JI • 

c i§3J^03 ixff-^jkb^jQ pLo&Lo^II^ 
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J} 4£ysj*x> J5 ^\ls>6 .eLail^l (j edJI i^JJal <^ft"tr> obUJI J-aSjL»»J LoJJLfr 

1*1 



LlujjjiJI Jojlgj 



www.muslimheritagexom/topics/defaultxfm?TaxonomyTypeID= 1 08&Tax 
onomySubTypeID=126&TaxonomyThirdLevelID=277&ArticleID=1286 
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.jLo^l ^-^-**<-J jl (3^-^ .^3^JI UoQ t^jJI g^Lh!3 L-JLaJI Objvb 
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2a.bLijJJI 
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2b<hLluJI 




2cbLijJJI 




2d<hL}jJJI 




3-bLXiill 



J9_ h_dl 



Id U 

jjl^3 (801 Jl^ (jlj^Jl (J 1S5J5JII) (^JuSJl Uj^3 c^o^^I 
£*>3 ^3 -(722 ^U- Jl^p- jljjb (J ^5)5^1) jL^ j-> 

^jjO d^col^ ic^>o^o OlO-O^JI (JjO U^tjO I^JlC- ^JuSJl 

cjr^jjJl^ c8juaS^)l3 cjaIqQV^ <J3JLlll3 c Jlosl^cH JlLo SjtUlS' 

jr^kflj ^|jn^la>b dUSj tJlijjJI J3^5 j-a - (Ijjll^l jl) ^l^b - ^IXj^I g^bj 

^jlujIjdJI ^LgJuoJLj JojjJI 



LJjb^lJI JuiJCi Jii£ dJ[sz3$ 4JLol 3j3j^2J CjIj^L) ^S^lllj g ; uoj^J3 pL) 

(i^Ltl ioM*JI dL)S (J U) i^LLI al^c&l jLa^l (6 

islicSJI^ jl>3 jJL) iJblSJI Jio) iAJL^o j^L^ l^J ^l^tl j! ^ M4 
0IJ5SUI JuoAJ i^liil (ijiaJI (J dc^-JL) iJL^sJI ^jjl^ill pIj^I M5 

q£> JljLJI JuaiJ (^u^Jlj jrvJoQVll^ 6J3JLJI3 jrpulJI^ (^Iji^^LojjSJl) 

♦ 



.130 ^ 
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' ww 'J \j w v i 
















SJbuAJI OljuiiJU iJLc^SJl 




:8^UI 3JL> (J jruxill 8:>LD i^jj^JI SSpJI 5jjJa3 *Ijh*iJ M10 












JtiP dJLszS^ dJLol 0j3j»<2J (^-ojU ljI^^NU ^x^UIj g-ax^j^ puj 




i til r>.v tl \ , A :*\ 

« ♦ «« 














. A _ M 


djj^jdl juaJuJ ^>LU jl^JI ^SjU JjL^yL) ^5^2% pL) 












«4 





QJLjOlJ J JBJ J I i_0 IjiiL Jj I 

• • •• 



0, 

.JLSjjJI J3^l9 j^o ^\jSkLu& ji^l • 
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JqLjjuJI rljnj 



I Ml ojrob 3^ to ?Jna£ll dJ>p 3^ U :iJti)l 31ia&H l^iJLb j! v Mk)l {y> 

ft ft & 

gi^Li <Jl5 (Jj^j jl dUSUr Jub" :ic^jJJU ii^JI ^jlaj ^Dl 3c isLLJl jLj^l 

ft ss 

C-JLblj cLJ^LLlll ^lol ^IoIJl^LJ^ olj^l J^lll jLikJI j\W6") jL^> ^-^p (Ji ^I^gJ 

ft 

Cjlj^gdll jl ^j^I^JI J5^<j J^52j olj^l jj^all jLpcJI jJ^Sj jl&^s 

ft ft 

jl SI c4j5^i)I iBjAll jl .ioM*JI j^^lq 3c JsLLJl <j Sj^^JLI 

j^o ^ iflSLoJI i)LcsJI ^_jMk)l Jl5I .i^-JljJI jJslrJI 
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4J9 t^j|j5^ JlpLuI) djjLi^l OljLi^l 3h ^LSuJl ul*l> 

:3d ^l&JI J* isviitl Obb-ifl 

:1 ^5akJI 

. J^j^l dJio JuoL>JI dxJx3 Stal Juo^J io.JLicu-U ^sJli i^JI 

.pUL) djL^j Jlp-j^II CJLLq JuoL^JI ^Js> j^33S3l Jlp-I gji? • 

.^3^DI SjIjnXJI ^Jlj^I • 

£, ft ^ 

<^Jii)l Jl*uJ3 ^&ds\ ^JUsxi\ <^5^^l Jl3-Jo jl .4JoJLqJI jS^o (J LSj • 

.iLJLflJlj u^UiJlj 4B3J2JUI Jl&ijJI J3^S Jaj>) ^Jii^l • 

ft ft 0 

iSJLs^ JuU^JL) iB^flJUl JLHjjJI j3^l§ <£ju&3 ^1531 (J^l Jl 4jlJLqJI g9^l • 

.pUI ^Ja^o 1^3^ 

^ ft ft o 

Jl IjJl^-JLq <^3^J^I Ju-£ (J ciLJiJI (J ^JLot-UI C;J ^L^JI LJ5^I Jiol • 

.(^JL^JI 

♦ ♦ 

(jl LJ^aJ^JI J3^- jiUiUI QJZ dszioS J^-Jj-) gi^JI C-toJ - LJ^aJ^JI J3^- L?Jj • 

.dJ^- 3-° ^JLxJ) 03S0 

ft ft ft 0 

.(^^JL^JI LJ3^J^I Jli-uil djwmhll jj^lS" (J JjLwJI 52^>l • 

.^j|jLl^-l3 ^jL^1Lq3 lj^UqJI ]n)n^> <j£3lj 

.io^Jjuj^JI oljva^iu4,l3 j^h^ll (j^o 45^13 iJLSLxu i^L^i) ioJiiiA ^JL^I IjjScljI 



www.healthy.net/ scr/ article. aspx?Id= 1712 
.j^JasJL) iiLssitl iLw^l j>s. i;Lc-)U www.parfumsraffy.com/faqs.html 
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3a JaLjjJJI 
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3chL£iill 
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LoJI fiflj 



* * ♦ ♦ ♦ 

ij iLa. 800 JoS gib ^jJl Jl SUs dJj5^9 

JjziJI ic^ijjo JaiJi iptAo -L^J (j^j^JI 

4Sjj> Jl ftUI 5j$pL) ibjjIjJI 4$jj?JI Jj5£?tl! ^j-oa 6jN ^IjS 

4jJL5 Jl yMkll LSjjtfj cJslAlfl Ijufc 33 Ulje^l J3S0 

.d!n.<.< .11 o^l^llj 

guujljjjl ^LfljuoJL JojjJI 



45lk)l3 i^Sj^JI 4slk)l c4slk)l JlSLil jja ^S-£ J&. P5 



4.hLXiill 



114 cftU,\ gs> 
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^3^1 5^Lo OljL^o Jlq^ jLbl 

dj^ilb iLJI OlS OLo^LsJ,! 3I OuLJL) ii*i^JU j^L^dl ^-Ijcil (a 




QJLXXjJLs2jJ I i-6ljL^biJI 



•• •• 



Ilk JaIAj Lo .(ipc^^lil J5^JL) 3I ^ Lot) 4a hlZui\ (J^l Jl^i)I 

s. 

J^l t>° ^Lq g9jJ 4JL^ 800 JuS ^jj^JI ^IjC^V iLca^o 3j3^ij (^LszIj i^LLJI 

s. 

l3^slJLL) jl L-AliaJI ^ CJLkl . Kol«J1 Olk*Lo ^Ij^uUuIj tisijjiJ J^a^JI 



0 

ft 

.(^JLx* J^Jb^ (^SjJaJI JlLo jl 

*UU Kq-u' jjo ^Js- jojz-\ .*\$^\ K^-*Al u^j^ cS^JI j^^l <^jL>JI 

ft ft 

ft ft 

ft ^ ft 

t>°i -(J^^l Jl ^LLI gSJo ^jJI h^o ULcxp 3^ jaAAJl jl SjS^b i^ilitl 

ft ft ft ft 
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0 ** 
L-Q-J5' .JlO-I^ qajuS>~G 4&u£LQ 

ft ft 

ft 9, 9, 

9- 9- 

G, F, I, E, A, B, C, H, J, D 
.JsSl\ Jl j^SJU (jLJill 3I) OUI^JI Jl£3 1 

.Jlpo^ll ^Uo^? (^5^ g-Lfe^Jl tLj^J^JI Jlp-I^ ^lo^JI h^si jgi&guj 3 

ft ft 

.*Ub 4jl3kaSll * Jiff 5 

.Jl3-^VI ^Uoo (3^-! <^lfl-c9 ^5j3JI ^Uoo 8 

.^5j3JI ^Uu^ glhc ^l^B 4jlj)l"> ^jJjjIO 



LlujjjiJI bjlgj 



www.muslimheritagexom/topics/defaultxfm?TaxonomyTypeID= 1 1 0 
www.history-science-technology.com/Notes/Notes%202.htm 

. Kq.«J1 ik^o ^Ij^l jLuolili 
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4a.hLXijJI 




4c<bLXijJI 
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5.hLXiJJI 



o jjpjo J I CiLi'LuJI 

^jJl^ Lib- 4j J$axJU OIjLJI JLuLoj ^Uaj ^ J3j2 6Jlc JoS 

I^Ijl^I j^sapl) j^joJLuJLI pUJLjJI j15 d753 ^Ip (j^li-J 45^3 

l^JLo l^lilJ <CjIjLl)I iJLl*3lJ iijLJI u^WIj ^jjJ 

I4JI J^5J ^lil polllJI <OLJI JjUs 4iuoS 3000 

Ijl^o ^U- ^3^3 (j^l 4-aJL5JI Sjl^JLls i^3-u>3^ ^3 



4s:> JSo (^oJLszJI g^JLtl ^LjL)3 4kcc^Jl iucJLsJI yjUiib ^LDI (j 

ipJI CjLljISJI g^j J d^Jlj UjjJI L6 

45juUI oUjIS^L) tJLi^ifl Sjl^o 
OIjI^JI 3) ObLJI Uul^i) (^JUaiJI ^-luLo) Jj^tjJI ^ |jt£dJ L8 



i Ji^JI C >U iJl^b OlkkxJU JlJL^j LI 



180 oo c^U^\ 
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.45^ JSo ^yJLsJI g^itl ^LjL)3 ILc^uJl iaJLsJI yjl^iib ^LDI (a 



^IsJl Sale OljL^o Juo^ jLbl 



QJUOUl J JgJ J I (-qIjlAIJI 



•• •• 



.AqJI (tL^ ( I LjLLc^JI ^JaJ iulaJU iol^J^JI (^Jlq^JI , cvOflJ • 
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5-bLiiJJI 



JqLAjJI Jjaj 

ciptA^JI Ji-J 21Lo&I I^Jlillj • 

JuaS^llj .5b ^LLJl Olslk) <JU- 3.cttkuo 6^5x^0 (J ObLJI I^aJLku • 

♦ ** 

.(j-ujjJI Jus olsllaJI jl 
cdj^^lS" ObLJI ^lu3-jLcul :^i^sLo ^3 JoliLJI oIa Ijjjo jl ^jMk)l glptii 

Ju^-uxIj LoLp- loUu\&l 03^5^ ^juJLw-tl pUJLsJI c^LlJI^ (JajUJI^ ^l^hll ^3 
CjIjLJI Ju^oj^ dJa^LUj gjQj^JI CjIjL^o (J^jo u3uU«J3 tObLli) doJaJI j^jUtl'WI 

.^jjJI JuS OlslkJI j! JuoS^IIj .dLJuolJIj 

& ft 

ft ft ft ^ 

ISLo lijjijj «(5h3 <5d3 <5c jsUuJl) ijulai)^ oL>^»JI ^Js-s o-^l 

: Jlo J5^l <LisLl ^L)5^l ^Io3-uuJ 

ooljS5ill ^ 3 cicPli^JI ^> "Juosl" i^sJI oL>&dl jl 4^jLDI Olj5^iJI 2 

Sju^l^ ^JaJlj ^cctjyJl cr^3^l ^ (i S^Ltl jl il c^^jJI JlpLuJ ^iJI 

.(^^Is :Olaj5ls) L^jj^5^ (3 

? JU- 4jI (<L^Luo 3I i^uL) jrvSlJLsJI ^Jl^-JLuJ jl JuoS^ll Ju^ 3 

jl jjo .3 5 i^LuJI (3 5^ t<L^sLuJL) IjJlszI^j jl <^jMk)l ^ CJLbl 

ft f. if if if ft 
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:UliJI J^Loiil jju blS3 I Jul 

&sz^j\$ <*3j[sza <jy&Ludo\ CjLjJI pUJL^3 pLJ^JI g^p- ^ju-uJI Olio JuS • 

s. 

4ill<MJ CjlBl&iJI ^35^ ^|jii>-JLj i^fl-^ ^g^fll) 13^3^) jl ^^-Wl O- 0 ( 4 -t ^ 5 ' 

JI3 tjoas J^l3 CjLj ^Js> ^j^LLi)I jSu jl c < 1 Iqj jl .4-U03-JI ^jLp- 3 olliLii) 

S. ft 

:L^15 3I iJbJI j3-o^l o^xj l^j^u 

.ifllliktl OlBliill J <lolA<*lJ 4-^3 <l&*3 pjjJ .£lJI jluo • 

.jj^OjJI J3j^o g-Q OLjJI ^IJlPc1*J (J-^H (jr^°J ^3^? • 



LlujjjiJI kulgj 



http:/ / observer.guardian.co.uk/ magazine/ story/ 0,11913,11 5703 1 ,00. 
http://www.muslimheritage.com/topics/default.cfm?articlelD=525 
http://muslimheritage.com/topics/default.cfm?ArticlelD=515 
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5a .hLjjJJI 




5b JaL^iiJI 
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ScbLLJJI 




5d JaL^iiJI 
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5e JaLujJJI 




5f -hLLJJI 





f 

i 

S 
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6.bLijJJI 



I ColS ijlSjJI 4JU^ 

ft S- 

j-o j51i)L> ^Mk)l iXlSo .ji^ ^jlDI jjiUI ^ £ 

ft s- 

8j6^o dsxjpj (Jl Jlo^xD dJLxjJI ouJLcu^ll I^JiptLau (jl^ c&JisdU 

^jxjjjIjjJI ^LfljuoJL bjjJI 



JSo (^oJLssJI g^JLlI ^LjL)3 iLcu^JI iaJLsJI ^jjUiJIj ^LaJI (j 

Salt) ^ ol^ 

OlolAi*lJ (J d^Jlj j^LrJI ^Ju icflJI ^l^l JoJl^cj Ml 
(4j^l^?a jrv£ j^jLo^JI Jll^Loj) g^Ir^iJ ^3 issjL^JI j^LlsJI 

0IJ5SLLI JuaiJ i^UJ (ijiJI (J d^JU iJU^JI ^jjL^ill ftljj^l M5 

(j^ JjLJI JuaiJ (^2% jtlLSiII^ 8J3JLJI3 jrpulJI^ (^Iji^^LojjSJl) 

♦ 

iLc^oJI i^JlMI Ju^iJ i^LLI (ijJaJlj ^JL£JI joJup-j M6 



.45^ JSo ^jlLI ^LjIjj iLc*^JI iucJLsJI ^jjU^Jb ^Li)l 



284 qo c2Jj^J\ 
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iLJI OlS oLo^Ls^l 3 \ OuUL) 31aIoJ,I j^Lail ^-Ijcil (0 
oL^LsJJ j^L^ <JI>£^U iL^Lo iajjis ^Ij^^iJj jLi^I (^ 




QJLjOlJ J JBl J I i-qIdlAIJI 



•• •• 



.ibLsJJ Jl^Uj ^IJl^-JL*uIj U glLo ^-ulSj i^J^ • 
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6.bLijJJI 



JqLAjJI fljaj 

s- zee. 

ciJLsJI jrylaJLI Oj^JI l| (jJjut-U ^jj jlS 431 jjjl 

.I^JI j^I^JUI^ iuia&b flj^WI j5L (uco^ocJLl) ^jJI dh 

.5jls41 ^iff gkrf Sj^^Jl - 6d3 6C3 6b ^LLJl Ol^io 

^1 <>o is^yi 4JLSLXJJI3 i^j-U ^S3l jlSI .6b isUuJl jLj^I 

<Ucuo3JI CjUjujuaJI ^jo jj^o SJlp-I^ 4jI Jo Jlpo (^^3 - LJ^liaD ic^ljjJI 4AJ33JI £>Jl& 
^Jviij jl j^jO CjU^oj^o <j^o C-JLkl .SJls^J ^J^l IJ3JL0 \s^s- guj (33-**JI ^3 ^3^3-lsl 
^Jl^cj jl CjU^j&j^-II ^ <~ < 1 Ioj jl JlAgj Is JJ3 .4J3JJ2-LI 4AJ33JI (3 j-t^Jl ijP^-) 

.olj^l 6C3 6b JsLoJJl ^ ^jtua 3^ U ^uuj^- Ju^sJI 

JoJu^i) oU-JLriJI oU^oj^U g^i .6d3 6c J^LLJl ^ 4^3^-00 J5 Ja^l 
Jus ipjv*u3 dL*xiJij (^La^JI l-JLpJI ^3-lJoIj ^3^3 J^AJLI .4J3JLLI CjLl^JI 

ri^ikti ^13413 Sj^yi 

:4^3^oj^q J5J 
(..-lszS^o 100 L^Juo JS ^33^ 5 

(wtSzS^O ^-u) 10-0 ip-jJuO (JA'LlS dj^lo ^<il 
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mol/dm 0.5 djj^lSjjjL^JI ^ (^^Slo • 

.iJl^^ Cj^^jjS - 6I19 6g3 6f9 6e isUdJl ub^o 

.^MkJJ - ibJu^Jlj isJoDI - ajJI 0^)3^5 t6f9 6e isLLJl lypti^j jLj^I 

. e l 3 jJI 

gjo p^j^bJb ^Ijl^Lu»I C-^JI ^Ij^-J 3 itl^AJI (jj-^l <5^i 

Jl^- 3 ijLo ^-**o i3 *3^l (JL*>j| lj^UqJI Jlj^-*uj .^it^j l^lolo^ jl ^Joo 

♦ -> * ft 



iliujjjiJI bjlgj 



http://www.muslimheritage.com/topics/default.cfm?ArticlelD=224 
http://www.muslimheritage.com/topics/default.cfm?ArticlelD=226 

S. f. 
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6a JsLijjJJI 
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6b<hL£iill 




6chLXuJI 
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6d<hL£iill 




6e JaLujJJI 




6f -bLiilll 
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6g JaLujJJI 
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6h<hL£iill 
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7-bLIiJJI 




IcLuJI 



.&Lo> Jus IoJl&lU oLiiiiJI j-o jjisu jlS dUS jSJ^ 
^3Lfrljo| Cjj5j3 .^Li*JI ^uoLoj (j^o ta^p-^o (jl5 Lo j^-tdj^tiJ 

4^3J .|ju> iuuLo jLo *LxJ)l JlSL&ll (JLS <^jMk)l ^L> i^LLJI li& J 

^jujjIjjJI ^LfljuoJL JojjJI 



<— * 




^JbJl Sale OljL^o jlbl 




^IsJI Salo OljL^o Jl*£ jlbl 

Ju^ iJLssSj 4JLol Sj^j^J 6j^-^tl L-xaSjvJ CjIj^L) ^Ss^lll^ g-uoj^J^ pLL) 

• ♦ 




ijj^ill Juiii) ^c^LLI jl^JI ^S^jJI^ gj^jj pLj 

♦♦4 1 ♦ ♦♦ T ♦♦ 





200 oo co-\^\ 
224 c^Lp-J\ 
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gj-Q-j J jbj J I (-dIdlAIII 



JaLjjuJI fljaj 



(^j^ki) .^J^co l^j lJlu^I ^35^ iolsil plsjjJI 4iL^UI ^\^skLu>\$ Jus 

ft ft ft ft 

^I^p^II CcuiS ^iSLff :L^jL^Ij-q ^j^UI Jl^I^oJI .^i>3^I l^o-*^ 3I fL^JI b^iAl L°i 

.jyaifcll ^l^^l 6-° j^l Ltojvu5 ^iS^ ^ tiljLDl (J^ 

v Mki) ^3>dl ^J^ill .dJUl 5>S3 Js. bLxJ ^ (iSJa 45 - 30) 7b ^UjJI 

j^Ju^U JS3 .IJl^ 4JU1o u^I^I Jlxso ^jL^II (J jr&fll)l ^3! ^_jMk)l 

L^juo doli^o I^I^jI l3J3i39 c4jl*u l-qJI JuS ^l^s^ll ^Ijl3^-u>I j^joJLcJU j^jjU^-LI 

ft I s 

dL)j5 (.jrdS^ Jsl J^^JI 1^3^ JUi^l ^DDi c^Jl^JI Jl IjrdS' jjo ^ 
Jsb ijbio (^oil (^U- I^Lo^J ^l^^ll LJ^sl j^xJLJLI j^jjU^-LI j^JuL^-LI 

SU^cLI 315 L^Jt»l i^sJ ^IJu^La>b 4J3BJI JLII ^ I3 S « bj jl ^j^lki) j5L^ 

6^ <3JLJL> I4) 8l5W>l3 .pUI (35^ ^6 ol c3 ^4^5^ pLj" 

.(ouol J3j63^I gS^LI ji^l) jJ3^5 JS JU. ^J>03 4JbjJL3 



LlujJjiJI Jojlgj 



http : / / www.br idgebuilder- game, com/ 
.^uujj]\ J^LLiJL) £j3j&3 IjLj^o Jjij jvi^^JI pLlj SlSl^o ^oljjJ 
http://muslimheritage.com/topic/default.cfm?ArticlelD=260 



65 



7a.bL}jJJI 




7b<hL£iill 




7cbLluJI 




8.bLijJJI 




6Jl& ^5 Jlc^^J (jr^o jv^ull) OJoJ-LI £tr>^JI jLitiJ (^yolp (J ^Q-i3 ioiS ^IJl^L) ^MUl 

** 

(juujIj^JI ^l^juoJL JojjJI 



4s:> JSo ^yJLsJI ^jlLI ^LiL) d.L.ccccJl iucJLsJI ^jjL^i)1j ^UUI (j 

ft 

28 JS oJlp-Ij 3j^o j^j^II J^- J3J0 j^iJI jl ^ E6 



^^JbJI Sale Oljl^o Jlc^ jlbl 

***** ** ♦♦ ** 

ft 

El 



^oJbJl Sale Oljl^o Jlq^ jlbl 

.43^ JSo ^yJLsJI ^lil ^LjL)3 iku^JI iualsJI ^jjU^Jb ^Li)l 



O-o lit) 



***** -V 

.246 ^ 



70 



8.hLiiJJI 



dj^ilb iJL^JI Oli OLo^Ls^l 3I OuLJL) iJLi^JU j^LsJJ ^IjSI (a 
OL^iall j^L^ LiljU^U i^Lo iSjjk plAi^La/lj jLi^I (h 




QJLjOljJLsZjJ I (-qIjlAIJI 



• • •• 



S. ft 

.Sybils JSJ 



JqLjJlLII fljaj 



0 £ f-< o 

^^o^iil jj jufc ^3^3 q& -^l^^l (J jliPcJl^ jLsJI jjo CjIjS d)lL& JI3 poAJI jLujj 



61 v^ 11 6* V^ 1 -'V^ 1 c2Ja^iUr Syb ^> jSj .8b ^UdJl j^l 

.8a ^LLJl (j jvS^ill pJzrr (j - 43l>«xij dJiSj - 41)^3 ^JdSJl oUap^L Ijajtso 

U Ul£ ^jl9 dUS ^3 <4i>Ji£*JI oluixJI ^jjJ 0S0 Jt> ^IjiaJI ^UJLsJI jl Ja^-il 

40253.4 gL) 43! I3JLEB cjbj^l g^bdl o>2JI 3 j^l^U ^LiflJI o^ 15 
jLo^JUS 40000.6 3^3 ^3JI l33j^-II ^ijJI q& 1% JsIj eoh^ 3^3 c i^^LS' 

.8e 3I 8d hl^i\ 3I 8c ^LLJI jjo Olslkj 4^3^00 ^Mk)l j-o 4^3^-00 JS Ja^l 

.l^3^jJo i^uiaJI OjJ^lki) Jua&II jrv.cui.lll P JlSj lj^DI jruuilll 

dJ^L^t^ "Oljrv^illl jLl^l" iJLo^J I^Q^ (J CiLij} (Jl vyMiaJI ^il^cJ jl £^j~U 

.ioJlutl 4jMDI Ol>>uAi)l kuJ • 

•* ♦ 

^ s. 

? J-JjJI LuL>oJLo dbjJ (^.Q-U ja.«*lQj • 

:4JLc^JI ox& (j ljUWI J3JL5JI I 
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8.bLijJJI 



ft 


JJjJI 




A 








c 




D 




E 




F 


1 jru**A^I 


G 



ft ft & 

J3ii9 tdLuiij Ijuj jl ^ i^LxdJI \1& Sj^L^ (^Mki) puo^oj <5j3-l iajj-b 

ft 

^ <LL^JI I^JJaJ jl V^ 1 " 6-° S-^bl < jJ*>l3i2JI jjo SjJfclii) i^ljjJI JU5I Jl52J 

ft 

jjoJUI ^j^o ,j£>l3JI JI^JI jl5 jJ^ .L*uLlq dUS jl5 jj ^5j3-l Sy^libJ d^jJL) JoJ^ 

jl V^ 11 t> V^J> jl il cOUJSJl 6Jl& ^ Jl i^UJI li& ai 

.itiLsJI <^UiJI jL«5ol 

ft ft 

i^5>oj^o JS ^JlSj LoJuL^3 .JS3^ Ju^iJI Jus (j^o l^Julaj ^uu^> 4jMDI iil^l JS jl ^y* 

^lk)l yLJ ^ "^yJLsJI j-£>U" Jl lAjruuij ^ l^lbt f JiSjj 4jjIi^I ^jJI Jlj^JI 

.dlLuill l5^5J jl 

jjoj tjru*^flj JS £-jt§l 3^ J3I jl5 ^jJI ^LsJI ^»l L-AJiSo .3 8 i^LLJI Jdj£>\ 

03^3^ I3JI5 ^uJLcctl pUJLsJI jl (^j^lkii) .Sjjklfe JSJ L)b- J^^-ll jru*dil)l 
Lo ljruS3 .Js^JI 4JL*u L-flJI ^Juo jru*>Lfll)l J3^JlSj3 cil^l gxxP-3 ti^^LLL) 
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iZjJjJlJjJ I Jajlgj 



http://math.ucr.edu/home/baez/physics/General/BlueSky/blue_sky.html 

.jjltct-blj tjbiji cJIJu-o jjo JS <LoJ_ to JLqJaJ iblj jlS_l ?*U_JI 4Sjj ^u^j U 

http://www.exploratorium.edu/snacks/blue_sky.shtml 
.jij^ll <JI AsljJd J 3^3 ^ g-S^i 5*05) 

http:// spaceplace.nasa.gov/ en/kids/ misrsky/ misr_sky.shtml 

http:/ / eo.ucar.edu/ rainbows/ 

http://www.newsfinder.org/more.php?id=812_0_l_0_M 

http://www-groups.dcs.st-and.ac.uk/~history/Mathemticians/Al-Farisi. 

html 

http://www.lhup.edu/~dsimanek/3d/moonillu.htm 

s. 

■Jqj_dl jrp oii Ij*- 
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8a-hLiiJJI 




8b.hLiiJJI 





8chLiiJJI 
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8d.hLiiJJI 




8e.bLijJJI 
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8f JaUXiJJI 
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9-bLiiJJI 



jJLhJI QL-ijjjiJI 



.iJj^JI JjaLt^ i—culj^l (jrwOi^co ijf-l^vltl Gylhll iailettl 

(juujIj^JI ^LfljuoJL JojjJI 



ljjL^iJI JuAij JuLc- illxSj 4JLol 3j3^ CjIj^Ij ^S^iJIj guojpcjj pL) 

4jL9jJL) 4s2jo13- 3I 4 K < <«u ) 4jjj^l) ^Lfll) 4 < S ta < a CjUIj^-J 1^0.03 (3 
43 a JSo ^y&JbJI ^JLLI ^Lib dkccuJl 4-adsJI yjL*llb f UUI (j 



^JbJl Sale OljL^o Jlq^ jUs) 

ilLs^j 4JLol 3j3j«2J CjIJlsUjIj JljLu^JIj ^S^lJI^ g-uoj^j^ pLlj 



JuL£ iJLsiSj 4JLol 3j3j«2J Sj^-^JI <^juSj\] Olj^b ^Ss^lll^ g ; uoj?cJ3 pLL) 



308 co\ 
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JaiJLi) ^»LLI jl^JI v^>* JjL^iJL) ^jju&s ^ 

gbuiuill <JI ^ lull ^julSjj (jIjSoJI) 
^jjI^jo JlLq (JlJIDI J^ 5 ^ L ^"' l>° ^ jjL^cxJI ^Ij^-J P10 

distil iffj^ ^kiJl \ 5)31)1 ^yi ^> ajyi \ os)LJl 

5^jJ dSjjsJI £>Mi)l qol$9 jt^J vjUo^I Pll 

C. ft ft ft 

ft ft 

£339 Jl^ J jLo^l ^Ijj^ 2Sy>$ ioljj^SJI olxWI ibJuo <j SjljjJI 
3I ii?L)jJI 3I ^LbiJI (j ^^xdl pLijI sLbiJI ^Ijj <&ys SjL*u <Jj^b- 



QJLjOlJ J JBl J I t-0l3^b Jj I 



•• •• 



. jljrJaJI i^A^ ju*til) ^Lfljj^llj iojULU ^e&ljLo I^aJl^-J^uJ • 
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9-bLiiJJI 



qjuolj J jbj J I i-6ljL^biJI 



jl ^lk)l jjo CJLbl .(iu^?3i)l j3^i)1j 3I jij^ ifij Lol) 9a jsLLJl J^l Jl^iJI 

s. 

SI <t>ojJI ljLu^- 3 Ik^- JUol JucLssl) ^5 JJI3 <875 f l£ SpLaJI iox^aJI 4JUL0 bij-S-) 

.jLuj^l J3I 03^ ^ oJLszj 
... i^LLJI pIjj^I 4L0I3* 

kULJI I1& c^sj .^fiJI jLbl (3 J5^ a Jl olr^J f-^s ^^-LlJI S-^V. 

g. 

^ jj^j UjJ^ .(^IjvxJI djz+Aj&j qI^ujlp-J 3 ^liji ^ Sj^Lu^ 
.dJS Uj 3I 03^" ob^ ^ oi^Al &&y** !>°5^3 f&^b^ bMji 

g9jJI 65S ^ IJoJ^o jrdaJI ji^J .ilSLo^o g9j 65S j\Sl Jl ^ll^J jrdaJI giSj LoJuL^" 
J-J£l) L)L*ujI MS^i jrdaJI ^J^-lcu-i jljrdaJI *Lij| Lol .pI^I J 4^L^ Ji-J ^3^ 
dLcoxJ jljrJaJI gJal^uJ jtlDI jl (^^Irj iojIiJLI ii&S .jlS^JI jJ3 iojlfl-LI 

JJLSj Jl ^U^cJ 4jIs i^^^JI (J jrv-kaJI lJuJ LoJuL£ Lol .OJuLo ^ ^jj^JL) 3I 6Jll^? 
jrJaJI J">< 013 t"jL^J^H" g^3 3 4-"*-^ J 15 * 1 ? 5 -! ^ib^^Jb JuL£ jrJ^Jls ti*5S J3-J2JI3 .42£>jvj 

<Jlo^II JJ dJLSo, 4JLp-j JjJLj 3^3 .dJbS .SjJL) jL) 4^-Llp- jj^o iojLSJLI 4ajo5 
jjUqJI g9j 5^3 S^viL^o 4J3JJ jlS^o (3^3 .io^lS-tl 5^L)j J| ^5^3^ U»a cd^-Lip- 

t \OljCoaJL^ j3-l 3 Lb^fl.40 5 <i« < 9 « j^j^JI JJ 

.4 d t 7 c6 t 9 c5 3 c8 d :OlilkJI ^ISjl 
l^^jLicuj jl (^jMki) ^31^0 i^LiJ (ju^jjJI i^LLJI .9c i>l*uJl (J^l 

^o-uoLaj (J3 JlQJIj ^3 .i^ljJJI SjjLDl 3 io3liU>l jjp ^1 JL0I35JI jX- 

^Lol ^52j«2J Ul^3 .ipLfljuaJI 3 ^3^-3-tl OU-JLs2l)l ^uuj^- <LSj$i\ L-A-oli^l jJ^O 

.i^l^l o^lkJI Jl "jLkJI jli^l" h^= ^ eUi i|U <iJL^I CJL>J^dl 

^i'jJ'i <^JLoL»JI jL*aflJI J^ia :(_yi>3 <jLli>l J} dlfllws CJljruz^o ii)Lui3 

g. 

. jljrJ^JI OS3 3^9 Jl^LuJ>I jr^ >xlil Lol . jLJaJl ^^-3 tiLobJI jL^iiJI ^ 
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JS jj^j JS3" JL^AJI jjij ^U_ll I4JI JL03J ^1 gjliJI iiksLo 

<Ljlo)I JL^JI (j f Jl^jLuj _^JI ^col^JI) izyzsx* JSJ Js^ll _U 12 - S-^l • 

(jLtl?- J^JL) (J^jAll (^-uiLlJ 

(ds-y&rxjz JSJ SjSo (Joxj jl Ju_9^l) L_9Lfl-«x» ,3^^ • 
5jjlk)l jLLus Jui~i) ^jruu-ci^^L) 3I (^LSL^jJI JLaJL_JI • 



LlujjjiJI Jo-jlgj 



http://en.wikipedia.org/wiki/Abbas_Ibn_Firnas 
http://www.uh.edu/engines/epil910.htm 
http://www.nurseminerva.co.uk/adapt/wing.htm 
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9a.bLiijJI 




9b.bL}jJJI 




9cbLiiJJI 




£ 

^Ijjalg fljjal «-oJI ujo ^oJLsloJI JjJ.3 

.LoUajjj c5jLa5>J)3 Lt^^J^iScd^ ^^JLssJ) d_*«-u>^o ^JLoJ ^Jj^l^ £jjfu>l lJUI ^i^jj 

LJI 

Lolkjjj cSjLa^Jlj L^^JlSaJ^ pistil 4^0*3^ 201 1©^^^© j^uJI ^35^ 

www. 1001 inventions, com/education 
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as k2pdf.blogspot.com 



